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Understanding and forecasting the rate at which laser-induced damage sites grow when exposed to subsequent laser pulses is of interests both as a case study laser-matter interactions as well as of use to
efficient management of ICF class lasers. We employ a clustering algorithm to explore the multi-parameter growth space and expose average growth trends. This approach identifies sites likely to exhibit growth
rates outside the norm (outliers, or fast growing sites) which significantly enhance the accuracy of predictive models over those based on average growth behaviors. In a follow up work, we use Monte-Carlo
simulations based on Weibull growth rate distributions to model the evolution of a population of damage sites. The accuracy of the model is compared against experimental observations over multiple laser
shots. In addition, we compare the model it to a machine learning (classification) technique which independently predicts site evolution from patterns extracted directly from the data.
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We used a clustering approach to expose average growth trends and identify sites likely to exhibit growth rates outside the norm. The ability to identify which sites are likely to grow abnormally fast in advance of the
manifestation of such behavior will significantly enhance the accuracy of predictive operational models over those based on average growth behaviors. The Monte-Carlo technique is more flexible in terms of
applying to different data sets (since there is an implicit understanding on the depending variables), but it is less accurate than the classifier. However, the classifier technique require stronger oversight in developing
the truth data. In addition, we have also shown that machine learning can be a powerful predictive technique as well as an important tool to increase our understanding of the growth process*.
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